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apart, or separate, or disintegrate. Sometimes, as on this earth's surface, the former tendency is overwhelmingly greater than the latter, and the latter is therefore lost sight of. But in many other places it is the centrifugal tendency which overwhelms and obscures the centripetal, so that the latter is forgotten. Such is usually the case in the so-called permanent gases, which tend always to expand indefinitely.
But for our present purpose, viz.: A true statement of principles such as may fit all cases, all that is necessary is to keep both facts constantly in mind: that at all times and places in nature both tendencies, the congregative and the disgregative, are at work, in opposition to each other—sometimes one and sometimes the other prevailing.
One of our national American humorists of a generation ago, in promulgating the manifold attractions of his world-famed "show," advertised the exhibition of one of the Siamese twins— "the only one which had ever been successfully separated." Not that the one had died, but that it had not yet been separated. The absurd humor of the remark never needed an explanation. And yet the two great twin forces of nature—the centripetal, or gravitational, and the centrifugal; the congregative and the disgregative—have ever been solemnly presented to our students of engineering, at different and disconnected times and places, as if each were the only one which had ever been separated from the other. They are taught as if each were an independent natural phenomenon.
As a matter of fact, the action of gravitation is always and insistently to combine and unify mass; and if it had its way unhindered the universe would soon become a single solid of infinitesimal dimension and infinite density. Centrifugal force, on the other hand, always and insistently tends to separate and diffuse mass; and if it had its way unhindered the universe would soon become a gas of infinite volume and infinitesimal density. But neither thing happens. So far as we can see, the mean volume and the mean density of the universe both remain constant. The simple explanation is that centripetal and centrifugal forces are always, paired, in counterbalance. Sometimes one prevails, temporarily and locally, and sometimes the other. But neither is ever absent. Neither is ever completely free to act. The existence of either one alone is unknown in nature, is in-